Key indicators: single-crystal X-ray study; T = 120 K; mean (C-C) = 0.003 Å; R factor = 0.039; wR factor = 0.108; data-to-parameter ratio = 10.1.
In the title compound, C 22 H 24 N 4 O, the aromatic moiety is essentially planar (r.m.s. deviation of a least-squares plane fitted through all non-H atoms = 0.0386 Å ) and is rotated by 89.98 (4) from the piperazine ring, which adopts the expected chair conformation. The propanol chain is not fully extended away from the piperazine ring. In the crystal, there are two unique hydrogen-bonding interactions. One is an O-HÁ Á ÁN interaction which, together with an inversion-related symmetry equivalent, forms a ring motif. The second is an N-HÁ Á ÁN interaction which links adjacent molecules by means of a chain motif which propagates in the c-axis direction. Overall, a two-dimensional hydrogen-bonded structure is formed.
Related literature
For background information on the synthesis and properties of quindolines, see: Guyen et al. (2004) ; Ou et al. (2007) . For synthesis details, see: Bierer et al. (1998); Takeuchi et al. (1997) . For the graph-set notation description of hydrogen bonding, see: Bernstein et al. (1995) . Table 1 Hydrogen-bond geometry (Å , ).
Experimental
Symmetry codes: (i) Àx þ 2; Ày þ 1; Àz þ 1; (ii) x; Ày þ 1 2 ; z À 1 2 .
Data collection: SMART (Bruker, 2007) ; cell refinement: SAINT (Bruker, 2007) ; data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXTL; molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) and Mercury (Macrae et al., 2006) ; software used to prepare material for publication: SHELXTL and publCIF (Westrip, 2010) .
Ou, T. M., Lu, Y. J., Zhang, C., Huang, Z. S., Wang, X. D., Tan, J. H., Chen, Y., Ma, D. L., Wong, K. Y., Tang, J. C., Chan, A. S. & Gu, L. Q. (2007) . J. Med. Chem. 50, 1465 -1474 . Sheldrick, G. M. (1996 We have used quindoline as a scaffold for lead modification and synthesis of c-Myc G-quadruplex stabilizing compounds. We postulated that the addition of piperazine ring would provide steric bulk to the planar quindoline ring resulting in increased selectivity for G-quadruplex binding over duplex DNA. The title compound was synthesized starting from 11-chloroquindoline and tested for its ability to interact with c-Myc G-quadruplex. Anthranilic acid and aniline were used in a multistep procedure to synthesize 11-chloroquindoline as reported in literature (Bierer et al., 1998; Takeuchi et al., 1997) .
The molecular structure of (I) is shown in Figure 1 . Molecular dimensions are unexceptional. The aromatic moiety of the structure is essentially planar (a mean plane fitted through all non-hydrogen atoms of the moiety has an r.m.s. deviation of 0.0386 Å). This plane is rotated by 89.98 (4)° from the piperazine ring, which adopts an expected chair conformation.
The propanol chain is not fully extended away from the piperazine ring.
The compound has a two-dimensional hydrogen-bonded structure ( Figure 2 ). Two O-H···N interactions, which are symmetry related by an inversion centre, form an R 2 2 (12)motif (Bernstein et al., 1995) while further N-H···N interactions link adjacent molecules into by means of a C(5) motif in the c-axis direction.
Experimental 11-Chloroquindoline was synthesized according to a literature method (Bierer et al., 1998; Takeuchi et al., 1997) . A mixture of 11-chloroquindoline (500 mg, 1.98 mmol) and 3-(piperazin-1-yl)propan-1-ol (1.5 ml) was heated at 100 0 C for 24 h, and the crude product on further purification gave 620 mg (86%) of the title compound, (I), as a yellow solid. Crystals for X-ray analysis were obtained by recrystallization from methanol: chloroform (4:1). 1 17, 145.80, 144.81, 136.73, 130.30, 129.89, 127.23, 127.02, 125.10, 124.27, 124.14, 122.09, 121.94, 120.20, 112.89, 60.29, 56.25, 54.53, 51.55, 30.54 
Refinement
All H atoms were located in a difference map and are freely refined. Fig. 1 . The molecular structure of (I), with anisotropic displacement ellipsoids at the 50% probability level. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Figures

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq O 1.06789 (12) 0.50790 (7) 0.41013 (11) 0.0267 (3) (7) −0.0009 (5) 0.0130 (5) 0.0010 (5) N1 0.0230 (7) 0.0257 (8) 0.0216 (7) −0.0035 (6) 0.0140 (6) −0.0041 (6) N2 0.0214 (7) 0.0218 (7) 0.0204 (7) 0.0013 (5) 0.0105 (6) 0.0006 (6) N3 0.0204 (7) 0.0222 (7) 0.0239 (7) 0.0000 (5) 0.0135 (6) 0.0012 (6) N4 0.0209 (7) 0.0208 (7) 0.0244 (7) 0.0006 ( (7) 0.0074 (7) 0.0011 (7) C6 0.0196 (8) 0.0234 (9) 0.0305 (9) 0.0000 (7) 0.0131 (7) 0.0030 (7) C7 0.0222 (8) 0.0225 (9) 0.0232 (8) 0.0012 (6) 0.0118 (7) 0.0017 (7) supplementary materials (6) 0.0089 (7) 0.0019 (6) C11 0.0252 (8) 0.0268 (9) 0.0243 (9) 0.0009 (7) 0.0127 (7) −0.0005 (7) C12 0.0273 (9) 0.0281 (9) 0.0239 (9) −0.0009 (7) 0.0090 (7) −0.0067 (7) C13 0.0208 (8) 0.0259 (9) 0.0297 (9) −0.0020 (7) 0.0092 (7) −0.0034 (7) C14 0.0194 (8) 0.0221 (9) 0.0271 (9) 0.0018 (6) 0.0115 (7) 0.0003 (7) C15 0.0184 (8) 0.0183 (8) 0.0228 (8) 0.0042 (6) 0.0093 (7) 0.0024 (6) C16 0.0204 (8) 0.0255 (9) 0.0266 (9) 0.0041 (7) 0.0113 (7) 0.0056 (7) C17 0.0233 (9) 0.0271 (9) 0.0243 (9) 0.0012 (7) 0.0122 (7) 0.0049 (7) C18 0.0255 (9) 0.0199 (8) 0.0314 (9) −0.0002 (7) 0.0178 (8) −0.0014 (7) C19 0.0240 (8) 0.0193 (9) 0.0304 (9) 0.0032 (7) 0.0164 (8) 0.0040 (7) C20 0.0295 (9) 0.0270 (10) 0.0235 (9) −0.0034 (7) 0.0162 (8) −0.0020 (7) C21 0.0331 (10) 0.0247 (9) 0.0341 (10) −0.0005 (7) 0.0239 (8) −0.0013 (8) C22 0.0260 (9) 0.0223 (9) 0.0357 (10) 0.0026 (7) 0.0178 (8) 0.0052 (7) Geometric parameters (Å, °) 
